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Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 11, p 222 (USSR) 


AUTHORS: Druzhinin, V.V., Kudryavtsev, I.P. 

TITLE: On the Dispersion of the Recrystallization Texture in Cold-rolled 
Electrical Steel (O rasseyanii tekstury rekristallizatsii v kholodnoka- 
tanoy elektrotekhnicheskoy stali) 


PERIODICAL: Metallovedeniye i termoobrabotka. Moscow, Metallurgizdat, 1958, 
pp 88-94 


ABSTRACT: Optical methods were employed in studying the degree of com- 
pleteness of recrystallization texture (DPRT) in production batches 
of steels E310 and E330. It was established that the DPRT affects 
the magnetic properties of steel. Specimens possessing high magnetic- 
induction characteristics exhi+ited a high DPRT in the planes (1 10) 
[100], the [100] plane in the plane of rolling deviating from the 
direction of rolling by + 5°; specimens with poor magnetic properties 
exhibited a (100) [100] texture rotated by +10-15° within the plane of 
rolling. 
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AUTHOR: Kudryavt sey, tT. Ps 3OV/1 26-95-25 /44 

CIDE 3 On the Determination of the Degree of Perfection of the \ 
fexturing (Anisotropy) in Polycrystalline verromagnetics./ 
2. ‘the Use of the Function p(y) in the Explanation of 
Some Experimentally Observed Regularities (K voprosu ob 
opredelenii stepeni sovershenstva tekstury v 
polikristallicheskikh ferromagnetikakh. 2. Primeneniye 
funktsii p(y) k ob"yasneniyu nekotorykh eksperinental'no 
nablyudayemykh zakonomernostey ) 


PHHTODIVAL: Vizika metallov i metallovedeniye, 1959, Vol 7, Mr 3, 
pp 461-463 (USSR) 


ABSTRACT: In a previous paper (Ref 1) the authors found an 
analytical expression for the function p(y) which 
characterizes the degree of anisotropy in cold rolled 
electrical steel. In the present paper a study is made, 
using the function p(v), of the behaviour . 
of the amplitudes of the harmonics of the curves of the 
mechanical moment on changing over from one grade of 
steel to another. In order to obtain results which are 
more generally valid, the author did not consider a 
opeor te form of the pon uaen p(y). The form of the 
fanction pi obtained us in the amplitudes of the 

Card 1/3 pee eer OU ae curves of the Wekeavcet aomede are a 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000827210015-5" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000827210015-5 


s Eee Baga ete 9 Le EN ad es ERS EN ed Dae 
See hee Be A RPe NS ea hu NERET CST 


brea Ce tate se yes AF 


SOV/126-7~3-35/44 
On the Determination of the Degree of Perfection of the Texturing 
(Anisotropy) in Polycrystalline Ferromagnetics. 2. The Use of the 
Function p(y) in the “#xplanation of Some Experimentally Observed 
Regularities 


compared with those obtained by means of the optical 
metnod in Fig 1 for a better grade steel and in 

Fig 2 for a steel of a lower grade. Accornling to the 
data given in an earlier paper (Ref 1) the amplitudes 

of the harmonics A, and Ay decrease in absolute magnitude 
with increase in dtspersidn of the tetragonal grain axes 
relative to the direction of rolling and A, decreases 
more rapidly than A,. This dispersion is characterized 
by a parameter oa efven by Eg (1). In Fig 3 the 


experimentally determined dependence of A, and A, on 6 

are plotted and it follows from Eq (4) that 4, hts a 

greater dependence on o than Ay} this is in agreement 

with experimental results. Inthe last paragraph the 

dependence of Ae and sho 0, determined by measurements 
d 


on models of cold rolléd electrical steel, is discussed. 

The model consisted of two single crystal discs which are 

superimposed and have the following crystallographic 
Card 2/3 orientation: the plane (110) is coincident with the plane’ 
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of the sheet; the direction [100] is coincident with the 
direction of rolling. . ‘the model was used to study A 

and A, as functions of V, the angle between the tetragonal 
axes $f the discg. In Fig 4 the dependence is plotted 
of A, and A, on VV; obtiained experimentally on models of 
cold rolled steel. Due to the high experimental error in 
the harmonics A, and Ag (50-70%), no conclusion can _be 
derived concern?ng the"dependence of Ag and Ag on ©. 
Acknowledgements are expressed to V. I. Rricharov and 

Ae S. Viglin for commenting on the results and for useful 
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advice. ‘there are 4 Pigures and 4 Soviet references. 
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2/E382 

AUTHOR: Kudryavtsev, I.P. £192/E58 

TITLE: The Problem of Poteraiiian duality of the Texture of 


Polycrystalline Ferromagnetics z-\ 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1960, Nr 1, pp 203 - 207 (USSR) 


ABSTRACT; The hypothesis of Druzhinin and Kudryavtsev (Refs 1,2), 
asserting that in cold-rolled electrical] steel a spread 
of the orientations of the tetragonal axes [100] with 
respect to the rolling axis is observed, permits the 
construction of a model of cold-rolled electrical steel 
on which it is possible to Study the characteristics. 
The model is in the form of two monocrystalline dises 
superimposed on each other; these have the following 
crystallographic orientation: the plane (110) lies in 
the plane of the disc, while the direction fee is 
selected on the surface of the disc. The discs are 
obtained from the standard industrial cold-rolled steel from 
which it is possible to grow grains having a transverse 
dimension of 3 ~ & cm by means of a prolonged heat treatment. 
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Polycrystalline Ferromagnetics 


The crystallographic uniformity of the grains is 
determined by the optical method (Ref 4). The anisotropy 
of such a system of discs depends on the angle ‘ 
between the directions |100| of the individual discs. 
If We=0 , the Sample behaves as a monocrystalline disc. 
When W is increased, it is possible to simulate various 
degrees of texture quality of the sample. It is necessary 
to find the relationship between the disperions of the 
‘angle “<P and the amplitude of the harmonics of the 
mechanical-torque curve of the sample and to verify the 
following formula (Refs 2, 5) which was derived by another 
method: 
A, = nb cos n Sy (1) . 
In this equation AL is the amplitude of the n-th 
harmonic of the medanical- 
torque characteristic, 
b is a linear function of the constants 
Card2/5 mn of the crystallographic anisotropy and 
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the dispersion oy is defined by Eq (3), whore Qy 


- is the relative volume of oach disc which is equal to 1/2. 
It is assumed that the mechanical-torque characteristic 
of one of the monocrystalline discs is expressed by 
(with an accuracy to 4 terms); 


M = A,sin 2p + A,siniy + Apsin6y + Agsin8y (4) . 


In this Ao: Ay» Ag and Ag are the amplitudé of 


the harmonics and yg is the angle between a given 
direction at the mrface of the disc and the external 
magnetic field. If two discs are combined at an angle 
WY , the resulting torque is expressed by Eq (9). This 
can also be written as Eq (10). where Bos Bay Be and 


Bs are the amplitudes of the harmonics of the resulting 


Card3/5 mechanical-torque characteristic. . In general, the Va 
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amplitudes are expressed by Eq (11) but since 
/2 = %) » the amplitudes are given by: 


B = A cos no 2) 4 

" se y (12) 
However, according to Kudryavtsev and Giglin (Refs 2, 5), 
AL = nb. « Consequently, BL can be expressed by Eq (13). 


In practice, the characteristic of the mechanical torque 
of the system of two monocrystalline discs, whose torque 
characteristics are known, can be constructed graphically. 
Such a curve is shown in Figure 2, in which the "solid" 
curve represents the resulting mechanical torque 

for ‘YW = 30 caps Figure 3 shows the dependence of the 


amplitudes Bo abd By, of the torque characteristic on 


the angle 4y j «these curves were constructed graphically. 

The circles in the figure represent the experimental points 

which were obtained by means of the Akulov magnetometer. 
Card&/5 It is seen that the experimental points coincide with the 
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theoretical curves. From the above it is concluded that 
Eq (13) is in good agreement with the experiment. 
There are 3 figures and 5 Soviet references, 


ASSOCIATION: Ural'skiy politekhnicheskiy institut imeni S.M.Kirova 


(Ural Polytechnical institute imeni S.M. Kirov) 
avraell Polytechnical institute imeni $.M, Kirov 
SUBMITTED: December 27, 1958 
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s/170/60/003/03/18/034 


B014/B007 
AUTHOR: -Kudryavtaev, I. P. d 
TITLE: The Inhomogeneity of the Crystallographical Texture in the 


Grosa Section of a Plate of Cold-rolled Transformer Steel 


PERIODICAL: Inzshenerno-fizicheskiy zhurnal, 1960, Vol. 3, Now 3, 
pp. 105-109 


TEXT: The investigations desoribed here were carried out on a transformer- 
sheet, the composition of which iis given, and which had been prodused at 

the Novo-Lipetskiy metallurgicheskiy zavod (Novo-Lipetsk Metallurgical 
Factory). Cold-rolling was carried out in two variants. In the case of the 
first the individual reductions per working operation were 2 = 3%, in the 
second they were 20 = 30%. Measurements of the moment were made by means 

of the magnetometer developed by N. Akulov (Ref. 2). In Fig. 1 moment~ 
curves for various total reductions are shown. From the discussion of these 
curves it follows that because of the symmetry of the rolling process, the 
intermediate layer, which in samples of more than 0.75 mm thickness, occurs 
beside the middle- and the surface layer, is characterized by a considerable 
dispersion of the crystal surface (100) round the direction of rolling. 
Proceeding from the distribution function (2) for the orientation of the VA 
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Texture in the Crosa Section of a Plate of B014/B007 
Cold-rolled Transformer Steel 


grains, it is shown that the structure of the intermediate layer is not per- 
fectly axial. In the case of high deformation rates oracks form at the 
boundaries of the layers, and in Fig. 2 a sample is shown, in which a 
orack was caused by too high a rolling rate, Here deformation in one 
travel amounted to 60% The difference an the structure of the layers is, 
as experiments made by annealing at 800°C in hydrogen atmosphere showed, 
not fully removed, even after annealing for 10 hours. Fig. 4 shows graphi- 
cally the influence exerted by thermal treatment on the curves of the 
moment. Annealing, as shown by these diagrams, practically influences only 
the course of the moment-curve of the middle layer. There are 4 figuras 
and 3 references: 2 Soviet and 1 German. 
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(Ural Polytechnic Institute imeni S. M. Kirov, City of 
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5/126/60/009/06/023/025 

AUTHOR: Kudryavtsev, I.P. £111/E352 

TITLE: Recrystallisation Texture of Cold-rolled Electro- 
technical Steel 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 6, 
Pp 939 ~ 940 (USSR) 


ABSTRACT: In this letter to the editor the author briefly develops 
his previous observations (with Druzhinin « Ref 1) on 
the distribution function for grain orientation in industrial 
cold-rolled electrotechnical steel. He deduces an equation 
relating the amplitudes of mechanical-moment harmonies to 
functions of the angle between direction of rolling and the 

_ [001] direction. Values calculated for various steels are 

tabulated together with those found optically (Ref 1). 
There are 1 table and 4 references, 3 of which are Soviet 
and 1 is German, 
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19.5110 aloo Wu, GO S/126/60/010/001/023/027/XX 
E073/E382 
AUTHOR: «_.KudryavtsevytePs._, 
TITLE: Certain Features of Scattering in the Texture of 
Cold-rolled Transformer Steel (Total Reduction 92%) 
PERIODICAL: Fizika metallov i metallovedeniye, 1960, 
Vol, 10, No. 1, pp. 29 ~ 36 
TEXT; The problem of non-uniformity of the texture along the 


cross-section of cold-rolled materials has so far been little 
studied. Of greatest interest in this respect is the work 
published by Miller and Stublein (Ref. 1) who also investigated 
the nature of scattering of the crystallographic structure in 
the centre, and in the neighbourhood of the surface, of cold- 
rolled silicon iron (total reduction 92%). They found that 
although the type of texture in these layers remains unchanged, 
the scatter in the texture along the layers differs in 
character, whereby the highest amount of scatter is observed 
in the external layer. The increase in the scatter of the 
texture in the external layer should lead to a decrease in the 
magnitude of the mechanical moment generated by a rotating 
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magnetic field in the external layer after separating it from 
the cold-rolled material (for instance by etching) as compared 
to material from the internal layers. This phenomenon has been 
experimentally observed by the author (Ref, 2). Apparently the 
relation governing the changes along the layers of the mechanical 
moment can be derived from the character of the distribution 

of the orientation of the crystallites of the cold-rolled 
material in a manner analogous to that obtained for industrially 
produced cold-rolled electrical steel (Refs, 3, 4), It is 

Shown that the dependence of the intensity of reflected X-rays 

I on the angle y .between the normal to the rolling plane and 
the normal to the crystallographic plane (200) corresponds to 
the function of the distribution of the orientation of the 
grains p(y) with an accuracy of up to a constant coefficient. 
A concrete form of the function I{y) for the internal and 
external layers of the cold~rolled alloy is given in a figure 
for the case of a total reduction of 92%: The relationship 
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between the function p(y) and the 
moment can be determined by finding 
of the harmonic amplitudes Ay and 


moment on the shape of the function 

is assumed that the mutual position 

the coordinate system corresponding 

is in the form shown in Fig. 2, the 

Mutual position of the unit vectors 
—> 


ix is the unit 

of the coordinate system such that 
—> 

i at 


It is assumed that 


whats 2s 
Gs th axis of ire coordinate system 

of the tetragonal axes, while n 
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direction of rolling, 
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the analytical dependence 
Ay of the mechanical 


p(y) . For this purpose, it 
of the 3 tetragonal axes and 
to the case considered 
caption, to wi which is: | 

> Re Spe ¥/ and WF. 

k* 7 A 
vector of the k-th axis 


i 


x 


2? 
lL 
es in the plane of rolling 


is parallel to the 


is the unit vector of the 


corresponding to the triplet 
is the unit vector of the 
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direction of magnetisation, The expression for the free-energy 
density of a textured sample is in the form: 


2.2 2.2 22 
1%2 + ta, + aay) (1) ne 
where k) is a constant of crystallographic anisotropy, while 


F 


k (a 


> 


~~? : p> 
a, = (nj,)> a, = (njg) and az = (nj) ‘ 


By introducing the condition of perpendicularity for the 
vector Jy and Jo » the free energy F can be expressed 


as a function of y and » . Now the average value of the 
free energy is defined as 
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Wa 
Foz \ P(y)F(y, y)dy (4) 
-T 72 


and the mechanical moment is determined by finding the minimum 


of F, i.e. ; 
M= -dF/d9 . y 


On the basis of Eq. (4) it is therefore possible to determine 
M and hence the amplitudes of the harmonics of the curves of 
the mechanical moment. These amplitudes are expressed by: 
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® 
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, hee teas Stash 


2 


5 
‘S (ae +o cos emer cos 41) p(t) dr. 


de 
I 
be 
> 
sla 


The variation of Ay and Ay from layer to layer can be 
determined if the distribution function p(y) for the grain 
; orientation is known, It is assumed that p(y) is in the 
form of a superposition of three distribution functions 


; Card (6/11 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000827210015-5" 


"APPROVED FOR RELEASE: se Ak Nee CIA-RDP86- oon Pah o tee erN0te: = 


Bit SoS RENE toa has aOLE SLES Sea Sa ee Pets J 


87241 


$/126/60/010/001/023/027/XX 
E073/E382 


Certain Features of Scattering in the Texture of Cold-rolled 
Transformer Steel (Total Reduction 92%) 


ply) = Ply + a) + Ply - a) + Bly) (7). 


By introducing new variables y + a= x , it is possible to 
express A, and A, in terms of the functions of Eq. (7). 


However, the main quantity of interest is the difference between 
the values of A and Ay for an internal and an external 


2 
layer. These differences are expressed by x 
pce Se ; ee je 
3A, = te (0, 150 sin 2e, 280,¢ ™ 0,075 sin 4a, 48a,e" *), oN 


@? 4 
tAy= “ = 0, 264 sin 2a, 2a,e™" + 0, 018s sin 4a, 4¢a,c~ 


ae eee ne nt A 
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where ay is the value of a for an internal layer and the 
distribution function P(x) is gwen by: 
D 2, 2 
P(x) =—e* /° (5) . 
vs xy 


A number of experiments have been carried out to compare the : 
calculated and experimental Metanas of OA, and 6A, » The oh 


experiment gave 5A = 0.30x 104 erg/cm> a 
i 
6A, = -2.7 x 10' arg/em’ s the calculated values corresponding 
to the same conditions were 5A, = 0.43 x 104 erg/cm? and 
6A, = -3.1x 108 gues en . It is seen, therefore, that the 7 
experiment is in good agreement with the theory. 
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Transformer Steel (Total Reduction 92%) 
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AUTHOR: per ECE SENG I.P. Pee 
TITLE: the Possibility of Compensation of the Mechanical 


Steck” the Case of Cubic Texture of Transformer 


Steel 
——______steel 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.5, 
pp.661~667 1 


TEXT: There is a non-equivocal relationship between the spatial 
distribution of the orientation of grains and the curve of the 
mechanical moment M(W), where W is the angle between the 
magnetization of the specimen and direction of rolling. Although 

the shape of M(W) is equivocally determined by the texture of 

the material, to each M(W) curve there may correspond several ( 
types of scatter of the orientation of grains, Consequently, M 
M(W)=0 is only a necessary condition for the absence of texture. — 
It has been shown by Bryukhatov et al (Ref,2) that in a nickel 

specimen which, at a given stage of the treatment nee M(W) = 0, 

well pronounced cubic texture of recrystallization"developed after 
annealing, The obvious inference is that this compensation of the 
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On the Possibility of Compensation of the Mechanical Moment in the 
Case of Cubic Texture of Transformer Steel 


mechanical moment is associated with certain specific features of 
the scatter of the texture which have not yet beon investigated, 
Consequently, the object of the present investigation was to study 
the distribution of orientation of grains in specimens of 
transformer steel, characterized by a cubic texture and 

M(W)=0, and to show analytically that a specimen with a given 
distribution of the orientation of grains should, in fact, have 

M(W) 0. A steel, containing 2.47% Si, 0.07% C, 0.4% Mn, 
0.031% P, 0.028% S, 0.06% Cr and traces of aluminium, was used 
in the experiments, Hot-rolled strip (120 x 60 x 5 mm) was 
cold-rolled to 0.96 mm thickness, annealed at 800°C for 1.5 h, 
pickled, cold-rolled again to 0.25 mm thickness and, finally, 
annealed in hydrogen at 1200°C for 12 h, Back-reflection X-ray 
technique was used to study the texture of the specimens whose 
M(W) at room temperature was determined with the aid of a rotating 
magnetometer in fields of not leas than 3000 Oe, Specimens, 
annealed for various periods shorter than 12 h, were examined in 
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On the Possibility of Compensation of the Mechanical Moment in the 
Case of Cubic Texture of Transformer Steel 


the same manner, The results indicated that variation in the 
distribution of orientation of grains (with no change in the type 
of texture) can be accompanied by qualitative changes in the 
anisotropy of the mechanical moment so that, even in the case of 
pronounced cubic texture, conditions may exist when MCW) =0 

It was concluded that when the processes of texture formation are 
studied, the magnetic method should be supplemented by more direct 
methods of determining the texture, Acknowledgments are made to 
M.I.Nekrasov, G.A.Zykov, V.I.Shilov, V.V.Druzhinin, 
F.A,Sidorenko and Yu.M,Gertman for assisting in the work, 

There are 5 figures and references: 3 Soviet and 5 Non-Soviet, J 


ASSOCIATION: Ural'skiy politekhnicheskiy institut im.S.M.Kirova 
(Ural Polytechnical Institute imeni S.M.Kirov) 


SUBMITTED: January 6, 1960 (initially) 
March 29, 1960 (after revision) 
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S/196/62/000/001/003/013 


£194/E155 
AUTHOR: Kudryavtsev. I.P. 
TITLE: The use of Bitter's method to determine the amount of 


texture in cold-rolled electrical steel 


PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika, 
no,l, 1962, 4, abstract 1B 19. (Tr. Ural'skogo 
politekhn, in-ta, no.114, 1961, 23-31) 


TEXT 3 An analysis is made of the applicability of Bitter's 
method (determining the texture in sheet materials from the 
amplitude of harmonics of mechanical torque curves, which are 
communicated to a disc-shaped specimen in a uniform magnetic 
field) for weakly-expressed textures. For commercial transformer 
steel there is a good agreement with experiment, so that the 
method can be used for industrial control of the extent to which 
texture is developed in such steels, It is shown that Bitter's 
equations are not inconsistent and that they can be used to 
explain why analysis of magnetic texture is not single-valued when 
the texture is very clearly expressed. 12 literature references, 
card l/l [abstractor's note; Complete translation. | 
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8/058/62/000/005/096/119 
A061/A101 
AUTHOR: ‘Kudryavtsev, I. P. 
% ee 
TITLE: |. Anisotropy of the mechanical moment of ferromagnetics with a cubic 
lattice 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 2 1962, 71, abstract 5E541 
("Tr, Ural'skogo politekhn, in-ta", 1961, sb. 114, 32-40) 


TEXT: The problem of representing the free energy of a ferromagnetic 
crystal by a series of direction cosines and that of the decrease of the aniso- 
tropy constants in the series with an increase of their ordinal number are 
considered, The experimental reletions between’ crystal symmetry and free energy, 
which are given, prove the correctness of conclusions, based on the relativistic 
quantum theory, regarding the dependence of the magnitude of anisotropy constants 
on their ordinal number. . 


B. Karpenko 


[Abstracter's note: Complete translation ] 
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AUTHORS: Radovskiy, I.2., Kudryavtsev, T.P._ 
TITLE: On textural non-homogersity along the sheet cross section of cold- 


rolled commercial nickel 


PERIODICAL: Referativnyy zhurnal.vetallurgiya, no.li, 1961, 42, abstract 11Zn254 
("Tr , Uralskogo politekhn, in-ta", 1961, coll. 114, 41 - 46) 


TEXT: The original specimens of commercial Ni, 2 mm thick, obtained from 
ingots by combined hot and cold rolling, were subjected to recrystallization an- 
nealing at g50°C for 5 hours. The cold rolling was carried out both directly and 
reversibly (the specimens were always inserted with the same end into the rolling 
rolls in the first case, and alternately with one and the other end in the second). 
Using both these variants, the specimens were rolled down to total reductions of 
10, 40, 50, 75 and 85%. Layers were etched out of the sheets obtained, parallel 
to the specimen surface. The 15-20 mm diameter disks cut out of these layers / 
were subjected to investigation. The qualitative variant of magnetic textural 
analysis was at the basis of the investigation method of the specimen texture. 

The mechanical moment was measured on a torsion magnetometer at room temperature 


Card 1/2 


APPROVED FOR RELEASE: 07/12/2001 


CIA-RDP86-00513R000827210015-5" 


CIA-RDP86-00513R000827210015-5 


Fix Senate eee : ; ii 


"APPROVED FOR RELEASE: 07/12/2001 


PER SE EEE LE GIS OTT SE OOS EE EMSS ARES FESS NEES eg goss a 
a . : . 3 sca a 


S/137/61/000/011/077/123 
On textural non-homogene ity ... A060/A101 


in fields of not less than > 3,000 ocersteds, ‘The Ay harmonic of the curve of 
mechanical moment was utilized as the quantity defining the texture, It was es- 
tablished that the amplitude of Ay drops sharply from the middle to the surface 
of the specimen, testifying to the moet intensely oxpressed texture being in the 
middle layer and least Pronounced’ in the outside layer, The patter indicated 
holds down to the very highest total reductions studied (85%). This result cor 
responds to the analogous data obtained earlier for transformer steel, By means 
of magnetic textural analysis it was -demonstrated that cold-rolled commercial Ni 
possesses considerable magnetic non-homogeneity, In its effect upon the ampli. 
sudes of the harmonics of the mechanical moment curve, the magnetic non~homogene ~ 
ity of the specimens is equivalent to geometrical defects and within the limits 
of measurement errors has no influence upon the amplitude of A,, There are 10 


a 


L. Gordiyenka 


[Atstracter's note: Complete translation] 
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' ACCESSION NR: AT4042297 8/0000/63/003/000/0185/0201 —° : 


AUTHOR: Ivashchenko, N.I., Kudryavtsev, 1.8., Fedorovich, Ye. D. i 
i errr 
‘TITLE: Results of tests of electromagnetic induction pumps for the pumping of sodium 
and mercury 


SOURCE: Soveshchaniyo po teoreticheskoy 1 prikladnoy magnitnoy gidrodinamike. 3d,“ 
Riga, 1962. Voprosy* magnitnoy gidrodinamild (Problems in magnetic hydrodynamics); -; 
doklady” soveshchaniya, v. 3. Riga, Izd-vo AN LatSSR, 1963, 195-201 i. 


TOPIC TAGS: hydromagnetics, induction pump, liquid metal pump, sodium pumping, 
mercury pumping, electromagnetic pump 


ABSTRACT: Electromagnetic induction pumpe of the planc-linear type with a traveling 
magnetic field and having the nomenclature IN-9 for sodium pumping at temperatures 
up to 700 C and IN-10 for mercury pumping at lemperatures upto 100 C were produced 
according to the plans of the Institut [izilcl Akadoemli nauk Latviyskoy SSR (Institute of 
Physics of the Academy of Sciences of thea Latvian SSR). The construction of both pumps 
is similar and is described in some detail in the article. In the cage of the IN-10 the 
chaunol is of Khi8N10T steel in the form of a plans alot 10 Sy 160 mm in alzo. The 
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channel of the IN-9 pump was also in the form of a flat slot with a section having dimen- 
sions of 7 X 130 mm. Two longitudinal baffles were placed in the channel for the 
purpose of evacuating the cavity of the pump. The inductor windings, in this case, had 
a triangular connection arrangement. The IN-10 was fed through a 3-phaso current 
transformer with the voltage regulated between 20 and 220 volts; the In-9 — from tho 
220 volt AC three-phase net through a step-down transformer. The experimental stands 
and the test technique are described in the article. The pumps were teated by con- 
necting them to circulation systems in the form of closed loops of tubing. Tho sodium 
flow was measured by a magnetic flowmeter, the mercury flow - by means of a nozzle 
with the readings transmitted to a manometer. A compensation manometer was used 
- in the measurement of the sodium pressure. The authors discuss the rosuts of tho 
testa in somo detail. It was found that the IN-9 induction pump canbe successfully 
employed with laboratory sodium instrumentation for long periods at temperatures up 
to G00C. The IN-10 is capable of protracted mercury pumping operations at a 
‘temperature up to 100C and voltages up to 110 volts.. Design modifications are required! | 
if the pump {a to operate at higher voltages. Orig. art. has: 6 figures. : pe 
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TITLE: Application of a method for high frequency induction heating == |» 

of metallic heat carriers 


SOURCE: Teplo- 4 massoperenos. te 1: Konvektivnyy teploobmen v errs ie 
odnorodnoy srede (Heat and mess transfer. v. lt Convective heat exchange} - 
in an homogeneous medium). Minsk, Neuka 4 tekbnika, 1965, 63-65. 7 


-|TOPIC TAGS: heating, liquid metal, heat carrior 


ABSTRACT: In industrial practice for heating in 9 high-frequency magne- 
tic field, the specific heat flux is practically_independent of tgmpere— 
ture and can reach values up to approximately 10/ Kkilowatts/meter*,. Thal. 
article describes experiments made with laboretory equipment on a heavy 
metal slloy end on a light alkali metel. The inductor in the experi-~- 
_jments wea a solenoid with a diamoter of 0.065 meteors and a length of 
0.450 mado from a copper tube with a cross section of 10 x 10 and a wall 
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thickness of 0.0015 moters, In the heavy alloy loop, the coil of the 
inductor covered a section of the alloy loop, which consisted of a tube | 
With o diameter of 0,05 meters and o wall thickness of 0,0025 matera, | 
inclined at an angle of approxinotely 30°to the vertical and made of 
\ Kh16N10T steel. The light metel wes heated by the inductor in a verti- 
cal tube with a length of 0.5 meters end an outside diametor of 0.0hh 
meters and made of Kh16NLOT steel. The voltage on the leads of the bigh| - 
frequency generator could be set within the limits of 0 to 750 volta. = 
Measurements were mede of the power of the generator, the voltsege and 
current strength, temperatures of the metal and the cooling medium at 
the inlet and outlet of the inductor, and the feed rates of the metal 
and the cooling medium, For the heavy alloy, the load on the generator |.: 
was varied within the limits of 25 to 80 kilowatts, Five series of runs 
were made with a total duration of 110 hours. The runs were meade at a 
constant rate of feed of the elloy equal to epproximately 20,000 kg/nour, 
_|Depending on the conditions, the temperature of the alloy varied fron 
473 to 773°K. For the light metal the load was 80 kilowatts, the aver= 
age temperature in ths heater was epproximately 1123°K, and the feed ce 
rate of the motal: was about 2,000 kh/hour. ‘Tha inductor was operated - & 
under these conditions for approximately 150 hours, Results are shown || | 
graphically, It 1s concluded that the method is suitable for prectical 
application. Orig. art. has: 2 figures. Liquid metals \¥ 
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Cracking of Rolled Cartcn Steel Exposed to Cold. 1. V. Kudrav-_ 
taov, (Metal Industry Herald, Russia, 1937, vol. 17, No.3, Feb., 
pp. 88-110). (In Russian). The author presents tabular data 
regarding the increased incidence of cracked rails in Siberia durin 
winter. Toffe's theory of the brittleness of metals is discussed, an 
the reaults of an investigation carried out on six H girders which 
cracked when exposed to 35° of frost aro examined; the steel 
was shown to contain excessive amounts of sulphur, phosphorus and 
nitrogen. Certain specimens were found to exhibit high internal 
stress and tho impact value was sometimes abnormally low. The 
author concludes that material of this typo (obtained from the 
Kertch Metallurgical Works) is unsuitable for applications involving 
dynamic loading below 0° C. 
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/ The Fatigue Strength of Steels at Low Temperatures. I. V. 

Kudrvavteoy and V. 8. Chornyak.  (Vestnik Metallopromynhlen- 

nowtt, Tp, No. [2 pp. 40-46). (In Russian). Earlier work on 

the low-temperature fntigue atrengthe of atevls carried out at tom. , 
perstures down te — 40° C. ia brietly reviewed. ‘The authors’ 

work was carried ont at -{- 20°, — 76° and — 183°C. ‘The ateoels 

used were: (1) 4-8 containing carbon 034%, manganoso 0-405), 

silicon 0-27°%, aulphur 0-008%, phosphorus 0-0379,, chromium 

130%, and nickel 328%; and (2 set containing carbon 0-15%%,, 

manganoss 0-619, sitieon 000% and phoaphorus 0-061). Electric 

welds in the construction of liquid-air apparatus of stool St-3 wore 

also tested, ‘Lho two atcels oxhibited marked increases in tensile 
‘airenath yield point and fatiguo atrongth as the temperature was 

owernd, 
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Mew Testing Machines of the TsMIITMASh Type. ‘I. V, Rude avtsey 
{Zared, Lab., 1945, 11, (2/9). 200-214).—H1n Russian] New ‘liachines for 
the tonaile teating of rartala are deecribed.—N, A. 
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Fatigue resistance of cast steel and welded-on metal 
+100 to —75°. LL. M. Yarovinskil and 1. V. Kudrya- 
teev,. «trtogennoe Delo 1946, No. 5/6, t er ey Pcantys 
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Oo petal was in no way inférior to the base steel and in 


same instances, e.g. at sub-zero temps., was even more 
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Critical temperaiure of fatigue, 1. V. Kumdsyavtsev. 
Zavodshaye Lab. 0:1, 843-9(1946).—-The eriucarr of ab- 
sence of a crit. fow temp. of fatigue, analogous to the es- 
isting crit. temp. of impact brittleness, was exam. by 
tests at +20, —70 and, ~181 (or — 13°) on steele (C, 
Mn, Si, Cr, Ni, S, P): 10.15, 0.51, 0.88, 0, 0, O.O1N. 
0.061; 11 0.34, 0.40, 0.27, 1-30, 3.28, 0.008, 0.087; Il 
1.03, 0.28, 0.30, 1.99, 0.11, 0.01, 0.024. Steel Twas 
e » both coarse-grained (3 hea. anneal at 1240", cont. 
fq at O°%/he.) and fine-grained, Hf normalized, 14 
(ball-bearing Cr steel) both without thermal treatment 
am! hardened from 30° in oil + 1'/; bre. temper at 150°; 
the latter was tested only at 20 and —70, not at ~ INI", 
owing to probable decompn. of residual austenite at that 
low temp. Testa were made on bars of various shapes, 
with and without dents. In all cases except If there is 
a continuous rise of the fatigue limit ¢ with falling temp., 
moat marked for fine-grained C stcel I (17.0, 21.5, 30.0 
Kg./sq. mim. at 4:20, ~70, —103°, resp.); for III, « 
tloes hot vary betwen +20 and 70. From comparienn 
with impact tests, there is no relation between fatigue ant 


impact brittleness, and no crit. temp. of fatique exists. 
W.R. Henn 
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"Increasing the ~trength of Steel Farts by Roller Working," ITEIN, Moscow, 1948. 
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Metody poverkhnostnogo uprochneniia detalei mashin. Moskva, Mashgiz, 1949. 
220 p. illus. 


Bibliography: p. 217-218. 
fethods of strengthening the surfaces of machine parts. 
DLC: 1S320.K8 


$0: Manufacturing and Mechanical Engineering in the Soviet Union, Library 
of Congress, 1953. 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000827210015-5" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000827210015-5 


EF SPS TRATES Oa SERGE RE STINET | FT STIR ASS ALIS SID SYS R UES SED ESS EDP IOWA RI IR EO 


KUDRYAVTSEV, I. V. ~ 


Investigation of the 
trength of ball bearing steel at various temperatures ( 
: pasa properties of a definite type of ball bearing steel under various condition 


: \3h Si, 1.396 Cr, O.1PNi, 0.01 4S 

£ operation/compositon: 1.03% C, 0.38 % Mn, 0 3% Si, 

a 0.028 4 iy ). Investigation of the Fatigue Strength of Structural Steels, 120 p. 
Published by Mashgiz, 1949. 
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Influence of residual tensile stresses on the fatigue strength of smooth and notched 
in the specimens by heat treatment. 


specimens (the author produced tensile stresses 

The fatigue strength of the notched specimens were considerably lower if the notches 
were made before producing the tensile stresses, but 4f these were made on a specimen 
which already had residual tensile stresses these showed no adverse effect, probably due 


to deformation in the affected zone). 
Investigation of the Fatigue Strength of Structural Steels, 120 p., Published by 


Mashgiz, 1949. 
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PHASE I TREASURE ISLAND BIBLIOGRAPHICAL REPORT AID 585 - I 


‘ BOOK Call No.: AF423519 
Author: _KUDRYAVTSEV, I, V., Kand. of Tech. Sci., ed. 
For individual authors see "Coverage" 
Full Title: INVESTIGATION OF STEEL STRENGTH AND RESISTANCE 
Transliterated Title: Issledovaniya prochnosti stali 
PUBLISHING DATA 
Originating Agency: Ministry of Heavy Machine-Building, USSR. Central 
Scientific Research Institute of Technology and Machine-Building 
(TsNIITMASH) 
Publishing House: State Scientific and Technical Publishing House of 
Machine-Building Literature (Mashgiz) 
Date: 1951 No. pp.: 256 No. of copies: 3,000 
Editorial Staff: None 
PURPOSE: This symposium is intended for a wide range of engineers, techno- 
logists and designers. 
TEXT DATA 
Coverage: This symposium contains twelve articles dealing with recent 
work of the TSNIITMASH on the strength of materials and machine ele- 
ments. The first six articles discuss the problems of surface 
strengthening. The other articles deal with the theory and design 
of testing machines and devices. The authors describe their experience 
and research work, present their new methods for increasing the 
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Issledovanlya prochnostistali AID 585 - I 
surface stability and their new designs for testing machines. The 
pook is provided with many 4llustrations, tables and diagrams. 


Saverin, M. M., Kand. of Tech. Sci.; Determination of Residual 
Stresses occuring at Shot Blasting. lh peferences, 3 Russian, 
1887-1949 (p. 
Kudryavtsev I. v., Kand. of Tech. Sci., Fatigue Strength of 
Steel Objects with Fine Surface Cracks. 9 Russian references, 
1933-1949 (p. 33) 
Saverin, M. M.s Kand. of Tech. Sci., and zavartseva, V- M., ENG» 
Using the Optical Method for Analyzing the Distribution of Residual 
Stresses during the Surface Strengthening of Machine Elements. 


Nc references. (p. 60 

_Kudr avtsev, Le Ves Kand. of Tech. Sei. and Savko, L. I., Eng-> 

Effect of surface Hardening by High-Frequency Currents and of the 
Following Rolling on the Fatigue Strength of Steel. 2 Russian 
references, 1947, 1949 (p. 94 
Kobrin, M. M.; Enges Strengthening of Cast Steel by Means of 
Surface Cold Hardening. 7 Russian references, 1935-1949 (p. 
Vidman, D. N.; and Kudryavtsev, 1 ., Kand. of Tech. Sci., 
crease in Strength or tit -pressure Cylinder of a 35,000-kw 
Turbine Welded Rotor. h Russian references, 1948-1951 (p- 122). 
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Issledovaniya prochnosti stali 


AID 585 - I 


Prosvirin, V. I., Dr. of Tech. Sci. and Morgunova, N. N., Eng.; 
Instrument for Determining the Relative Damping of Vibrations. 


3 Russian references, 1943-1947 (p. 127) 


Kheyfets, S. G., Kand. of Tech. Sci., Investigation of the Fatigue 
Strength of Steel caused by Bending in an Asymmetrical Load Cycle. 


No. references (p. 13 


Kulikov, 0. one Eng., Resonance Torsion Machine for Endurance Tests. 


9 references, 


Kheyfets, S. G., Kand. of Tech. Sci., Se 
Characteristics and of the Permissible P 


Russian, 1932-1950 (p. 147) 
lection of Testing Machine 


ulsations of Samples in 


Endurance Testing. No references (p. 178 

Saverin, M. M., Kand. of Tech. Sci. and Zavartseva, Vv. M., Eng.; 
Using the Optical Method of Measuring Stresses for Solving Elactic- 
Plastic Contact Problems. 2 Russian references, 1946 (p. 196) 
Brumberg, R. M., Eng., Combined Bending and Axial Stress of a 
Beam with a Flat Side Support. No reference (p. 223) 


No. of References: See "Coverage' 
Facilities: TsNIITMASH 


3/3 


APPROVED FOR RELEASE: 07/12/2001 


CIA-RDP86-00513R000827210015-5" 


PaiReas NR ENUESS FEET: Se eRe te 


SRO 


REP ROVED TOR Lvsaeaeies 07/12/2001 CIA-RDP86-00513R000827210015-5 


:.. KUDRYAYTSEY, |-V. 


PHASE I TREASURE ISLAND BIBLIOGRAPHICAL REPORT AID 586 - I 


BOOK Call No.: TA473.K7T 
Author: KUDRYAVTSEV, I. V. 
Full Title: RESIDUAL STRESSES AS A SAFETY FACTOR IN MACHINE CONSTRUCTION 
Transliterated Title: Vnutrenniye napryazhenlya kak rezerv prochnostl 
v mashinostroyenil 
PUBLISHING DATA 
Originating Agency: None 
Publishing House: State Scientific and Technical Publishing House of 
Machine-Building Literature (Mashgiz) 
Date: 1951 No. pp.: 278 No. of copies: 4,000 
Editorial Staff 
Editor: Pronin, B. A. 

PURPOSE: The book 1s intended for designers and technologists in machine- 
building enterprises, as well as for workers of scientific-research 
institutes. 

TEXT DATA 

Coverage: The effect of residual stresses on the strength and endurance 
of machine elements is examined in this book. The author analyzes 
different theories (e.g., those of S$. V. Serensen, I. A. Oding, 

N. N. Afanas'yev) and suggests his own theory/on the fatigue endurance 
limit under combined stress conditions, based on experimental inves- 
tigations. He discusses aca methods of creating favorable 
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_ Vnutrenniye napryazheniya kak rezerv AID 586 - I 


prochnosti v mashinostroyenit 


residual stresses which increase considerably the resistance of steel 
parts to fatigue and reduce their sensitivity to incisions. The book 
is provided with dllustrations, tables and diagrams. 

No. of References: Total 198; 146 Russian, 1929-1950. 

Facilities: Central Scientific Research Institute of Technology and 
Machine Building (TsNITTMASH) ; E. P. Unksov, Director of TsNIITMASH; 
A. V. Ryabchenkov, Kand. of ffech. Sci.3; M. M. Kobrin, Eng; Techni- 
eians A. S. Karel'skaya and M. I. Nagornaya; Foremen I. N. Balandin 
and N. A. Lopatinskly. 
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Includes bibliography. 
Brief nitration of structural steel for increasing fatigue strength. 
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Author : Kudryavtsev, I. V. and Savvina, N. M. 
Title : Preservation of the effect of residual stresses on the fatigue strength 


of steel parts during their prolonged storage 
Periodical : Zhur. tekh. fiz. 2h, 412-416, Mar 1954 


Abstract + Investigation consisted in tracing variation of endurance during 2- -year 
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Author: Kudryavtsev, I. V. 


Institution: None 
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Original 
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Abstract; None 
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Abstract: None 
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